Deficiencies of micronutrients are major health problems in Ethiopia. According to a national survey conducted by the former Ethiopian Nutrition Institute in 1985, the prevalence of Bitot's spots exceeded 1%, and low serum vitamin A levels were found in 16% of preschool children. In a 1997 baseline study by World Vision Ethiopia, the prevalence of Bitot's spots was 6. 4% and 7.5% in preschoolchildren and schoolchildren, respectively. In October 1998, World Vision Ethiopia launched a comprehensive Micronutrient Program with the goal of improving the micronutrient and health status of mothers and children. Promoting the production of vitamin A-rich foods was adopted as one of the strategies to reduce vitamin A deficiency in the target population. Intensive nutritional education was given in the project areas, focusing on community leaders, women's groups, teachers, and students. Vegetable seeds and hand tools were made available for demonstration purposes, and production of vitamin A-rich foods (dark-green leafy vegetables, carrot, beet root, cabbage, and kale) was started in community demonstration plots and schools. Community members began replicating vegetable gardens at the household level. In areas where the climate is suitable, production of vitamin A-rich fruits, such as mango, papaya, and avocado, was also demonstrated to the communities. Seedlings grown in community plots were distributed to households. At the end of the second year (1999), 11,708 backyard gardens, 275 school gardens, and 77 community gardens had developed with the full participation of the community. In addition to improved micronutrient status, vegetable production contributed to household food security and income generation of the community. Our experience shows that production of vitamin A-rich vegetables is well accepted by the community. It is sustainable and costeffective. The challenge ahead is the need to develop local
vegetable seed production, since the availability and cost of imported seeds are a hindrance, particularly for very poor community members. A food-based approach, and particularly production of vitamin A-rich vegetables and fruits, should be the mainstay in designing a sustainable micronutrient program in poor developing countries.
Micronutrient malnutrition in Ethiopia
Micronutrient malnutrition is one of the major public health problems in Ethiopia. This has been documented in several studies conducted in the country since 1958. In 1957-58, Postmus [1] clinically examined 7,000 preschool and school-aged children for xerophthalmia. He reported that 9% of the girls and 2.2% of the boys had Bitot's spots. In southern Ethiopia, Guseppe De Solo in 1987 [2] reported a 5% prevalence of Bitot's spots. In 1985, a national assessment of vitamin A status of children under six years of age was reported by the former Ethiopian Nutrition Institute. The survey included 42 semiurban survey sites, representing four ecological zones, which were identified based on the type of staple food crops [3] . The overall rate of Bitot's spots was 1%. According to this rate about 6 to 8 million Ethiopian children under six years of age were estimated to be at risk of vitamin A deficiency.
The prevalence of Bitot's spots was higher among children in pastoral areas (1.6%), followed by those living in grain-cropping (1.1%) and cash-cropping zones (0.4%). Overall serum retinol levels were deficient in 16% and low in 44% of the children. Most recently, a micronutrient baseline survey by World Vision Ethiopia [4] was conducted in 10 rural districts located in the northern, central, southern, and eastern regions of the country. The survey examined 1,246 children aged 6 to 71 months and 3,003 children aged 6 to 14 years for Bitot's spots.
The prevalence of Bitot's spots was 6.4% in children 6 to 71 months old and 7.5% in those 6 to 14 years old. Serum retinol levels were deficient in 8.3% and low
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Haile Meskel Balcha in 46% of children 6 to 71 months old. These studies found a prevalence of Bitot's spots ranging from 2to 15-fold of the World Health Organization (WHO) cutoff point (0.5%) for public health significance. Hence, micronutrient malnutrition, and vitamin A deficiency in particular, is one of the major public health problems in Ethiopia.
Backyard gardens as a source of vitamin A-rich foods
Vitamin A-rich vegetables, such as dark-green leafy vegetables, carrots, and tomatoes, and vitamin A-rich fruits, such as mangoes and papayas, are alternative and reliable sources of vitamin A, particularly for poor rural communities that cannot afford animal foods. In addition, backyard gardens often improve household food security, since the produce adds to the quantity and variety of foods consumed by the household. Backyard gardens are also within the economic reach of the community members, since they require only a small piece of land and almost all members of the household can conveniently participate in the activity, usually in close proximity to their home.
Production and consumption of vitamin A-rich foods in Ethiopia
Vitamin A-rich vegetables and fruits are traditionally grown in some parts of the country where water is available and the climate is suitable. However, the practice of consuming vegetables and fruits in rural communities is not well developed, mainly due to lack of awareness, and partly because of economic reasons, since some households produce them as a source of income. On the other hand, urban communities, which are relatively better educated and financially well off, purchase more vegetables and fruits. There are also some large-scale commercial farms that produce vegetables and fruits. Allthough their produce is mainly for export, a small part is consumed in large cities.
The World Vision Ethiopia Micronutrient Program
The World Vision Ethiopia Micronutrient Program was launched in 1997 with the goal of improving the micronutrient and health status of the community, and of mothers and children in particular. The program is funded by the Canadian International Development Agency through World Vision Canada. The budget for the first phase (October 1997 to March 2001) was US$6.75 million. World Vision Ethiopia is implementing the program in collaboration with six partner nongovernmental organizations. The program supports 20 projects scattered in four major regions of the country, with about two million beneficiaries. The program uses a mix of strategies-supplementation, food-based approach (production and consumption of vegetables and fruits), and primary health care (prevention of communicable diseases causing or aggravating micronutrient deficiency). So far, food fortification has been limited to promoting the consumption of iodized salt. A feasibility study on village-level food fortification is planned during the second phase of the program. The first phase of the program was completed in March 2001, and it will be followed by a 12-month period during which consolidation of the first phase and preparation of project proposals for the second phase will be done.
Program implementation

Integrating micronutrient programs into ongoing development programs
The World Vision Ethiopia Micronutrient Program was designed to fit into ongoing development programs. World Vision Ethiopia delivers its development programs through Area Development Programs engaged in activities such as agriculture, health, education, and environmental protection. Since promotion of a nutritional program involves all of these activities, it was natural for the Micronutrient Program to fit into the ongoing development programs. The need for the integration was evident for two reasons. First, the ongoing programs provide skilled personnel in different disciplines, such as agriculture, health, and education, which are relevant to promoting nutrition programs. Second, integrating nutritional activities into ongoing development programs helps to ensure sustainability.
Creating community awareness
Creating community awareness of micronutrient deficiency problems and how to avert them was crucial in stimulating community support for the program. Intensive nutritional education was given to the community at the project level utilizing all modes of communication, such as posters, leaflets, T-shirts, group instructions, and drama. Sensitization of community leaders, schoolteachers, and local development agents was also carried out, since they are usually the opinion leaders in the community.
Training and technical assistance
Although the Micronutrient Program was integrated into ongoing development programs, it was still Experience of World Vision Ethiopia Micronutrient Program necessary to give the project staff orientation and short training on micronutrients. Technical assistance was provided by experts and professionals from the program coordinating office, under World Vision Ethiopia.
Demonstration and replication of gardening at the household level
Community demonstration gardens were established jointly by the communities and the projects for teaching purposes. The communities provided land and labor, while vegetable seeds, hand tools, and technical assistance were provided by the projects. Growing plants for food is not a new idea for the rural communities. However, they lack the basic skills of modern agriculture and knowledge about consumption of micronutrient-rich vegetables and fruits. After acquiring the skills, the community members replicated the gardens in their backyards. Training on the preparation of vegetable food was also organized for the community members. Demonstrations of improved poultry raising were also begun on a small scale.
Community participation
Since community participation is crucial for sustainability of the program, due attention was given to mobilizing and involving the community in the project activities from the very beginning. Community members allocated a piece of land for the garden. Schoolteachers and students participated in teaching the community by preparing songs and dramas. In some project areas, community gardens were managed by organized women's groups.
Program monitoring
Each of the 20 micronutrient projects was visited regularly by program officers based at World Vision Ethiopia. The projects also submitted monthly and quarterly activity reports. There were regular quarterly review meetings in which project staff members discussed the implementation of the program and also shared experiences. The review meetings were organized by the project coordinating office based at World Vision Ethiopia.
Program evaluation Baseline survey
A baseline survey was conducted in 1997 to collect baseline data before initiating the micronutrient interventions against which to measure the impact of the program at the end of the project period. The survey was conducted in 10 project areas and involved 6,017 households from which socioeconomic, clinical, and biochemical data were collected through interviews, clinical assessment, and biochemical analysis.
Process indicators
At the end of the second year of program implementation, 112 community demonstration gardens, 296 school vegetable gardens, and 22,630 household vegetable gardens had been established; 380,000 free fruit seedlings had been distributed; and 1,912 households were engaged in improved poultry raising
Midterm impact assessment
A midterm impact assessment survey was conducted by World Vision Ethiopia in May 2000 [4] . The survey was carried out in six project areas, and a total of 3,161 households were involved. The survey indicated significant changes from baseline in clinical indicators of vitamin A deficiency. For example, the prevalence of Bitot's spots in preschool children decreased from 6.4% (N = 1,246) at baseline to 0.88% (N = 2,039) at midterm (p < .001). In school-aged children (6-14 years), the prevalence of Bitot's spots decreased from 7.5% (N = 3,009) at baseline to 2.3% (N = 1,502) at midterm (p < .001). However, it should be noted that the observed improvements in vitamin A status may not be attributable to promotion of vitamin A-rich foods alone. As described above, the World Vision Ethiopia Micronutrient Program has employed a mix of strategies that also includes vitamin A supplementation and primary health care. It can be assumed that the observed improvements in vitamin A status could be the cumulative effect of all approaches. In fact, the main objective of the midterm evaluation survey was not to do an analytical assessment of the impact of the strategy, which would be very difficult in a multiapproach intervention like that of Micronutrient Initiative. Rather, it was aimed at making an overall impact assessment of the World Vision Ethiopia program.
Challenges
Problems encountered during implementation include shortage of water, recurrent drought in some project areas, and the rising cost of imported vegetable seeds.
Lessons learned
Production of vitamin A-rich foods was successfully integrated into existing development programs by World Vision Ethiopia and the six partner nongovernmental organizations. Community participation at all levels of the project activity was very encouraging, and the acceptance of backyard gardening by the community was particularly high. A successful collaboration among seven nongovernmental organizations (including World Vision Ethiopia) and more than five government institutions for the noble cause of fighting "hidden hunger" was demonstrated. Local capacity in implementing micronutrient programs was also developed by the nongovernmental organizations as well as by government institutions.
Conclusions
Production and consumption of vitamin A-rich foods should be given due attention when designing micronutrient programs, particularly in developing countries. People should be encouraged to develop the practice of eating healthy diets instead of depending on nutritional supplements. On the other hand, a foodbased approach and, particularly, growing food crops at the household level are already part of the culture of rural communities, and introducing micronutrientrich vegetables and fruits can be feasible.
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